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Complex I (NADH:ubiquinone oxidoreductase) is crucial to
respiration in many aerobic organisms. In mitochondria it oxidises
NADH (to regenerate NAD+ for fatty-acid oxidation and the
tricarboxylic acid cycle), reduces ubiquinone (the electrons are
ultimately used to reduce oxygen to water), and translocates protons
across the inner mitochondrial membrane (supporting the proton
motive force that powers ATP synthesis and transport processes).
Complex I also contributes to cellular reactive oxygen species
production.
The mechanism of complex I comprises four ‘sequential’ steps.
NADH oxidation by the ﬂavin mononucleotide, and intramolecular
electron transfer to bound quinone (along a chain of iron–sulphur
clusters), are increasingly well understood. Conversely, the mecha-
nisms of quinone reduction and proton translocation remain poorly
deﬁned, although structural data on the membrane domain of
complex I have revealed important features such as a lateral helix in
the plane of the membrane, and the ‘elevated’ position of the
proposed quinone binding site. This talk will present and discuss
recent functional data to address the mechanisms of quinone
reduction and proton translocation by complex I.
doi:10.1016/j.bbabio.2012.06.136
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Complex I of respiratory chains is an energy transducing enzyme
present in most bacteria, mitochondria and chloroplasts. It catalyses
the oxidation of NADH and the reduction of quinones, coupled to
cation translocation across the membrane.
Close relations between complex I and type 4 membrane-bound
[NiFe] hydrogenases have been observed before. Common to the two
complexes are four subunits (NuoB, D, H and L) that we denominated
as the universal adaptor. Two of the subunits are peripheral (NuoB
and D), facing the cytoplasm whereas the other two are integral
membrane proteins (NuoH and L). We performed a thorough
taxonomic proﬁle of the universal adaptor and observed the presence
of complexes related to hydrogenases but which do not contain the
binding site of the catalytic centre. These complexes, named before
Ehr (Energy-converting hydrogenase related complexes) are a
missing link between complex I and type 4 membrane-bound
[NiFe]-hydrogenases. The possible functions of Ehr complexes have
implications in our view of the operative mechanism of complexes I.
Our data also provided us a different perspective for the evolution
of complex I, [NiFe] hydrogenases and Mrp Na+/H+ antiporters.
Contrary to what has been proposed complex I does not seem to be
the evolutionary result of the association of a soluble NAD+ reducing
hydrogenase with a Mrp antiporter. Complex I seems to result from
evolutionary pressures on soluble hydrogenases to become mem-
brane associated, which occurred via interaction with one or two
antiporter-like subunits.
doi:10.1016/j.bbabio.2012.06.137
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The success of Sazanov's group in determining the X-ray structure
of the whole Thermus thermophilus complex I [1] and Brandt's group's
Yarrowia lipolyticamitochondrial complex I [2] is a great contribution
to the progress of complex I research. In this mini-review of 35 year's
history of T. Ohnishi's laboratory and her collaborators, we charac-
terized the function of protein-associated semiquinone molecules for
the proton-pumping mechanism in complex I (NADH-ubiquinone
oxidoreductase). We have constructed most of the frame work of our
hypothesis, utilizing EPR techniques before the X-ray structures of
complex I were reported.
One of the semiquinones (SQNf) is extremely sensitive to a proton
motive force (ΔP) imposed on the energy-transducing membrane [3],
0005-2728/$ – see front matter.
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